Background There is consistent evidence showing that low socioeconomic level, both at the individual and contextual levels, is an important predictor of morbidity and mortality due to noncommunicable diseases.
Introduction
Recent estimates by the World Health Organization show that 42% (16 million) of annual deaths from chronic diseases are premature, i.e. occurring before 70 years of age. Of these, 82% occur in low-and middle-income countries, where the majority of the world's population is concentrated.
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In 2014,~74% of all deaths in Brazil were attributable to chronic noncommunicable diseases (NCDs), with an emphasis on cardiovascular diseases, and ethnic and racial minority groups were disproportionately affected. 3 Statistics available for the capitals of Brazilian states indicate that the proportion of deaths due to NCDs increased more than three times between 1930 and 2006.
There is consistent evidence that low socioeconomic level, both at the individual and contextual levels, is an important predictor of morbidity and mortality due to NCDs, such as cardiovascular disease, diabetes, chronic respiratory disease and some forms of cancer. 4, 5 It has also been observed that individuals with lower levels of schooling are more likely to adopt health behaviours (e.g. tobacco use and regular consumption of soft drinks/juices) that increase the risk of NCDs and in general are less involved in behaviours that reduce the risk of NCDs (e.g. regular consumption of fruits and vegetables and the practice of physical activity in leisure time). [6] [7] [8] Studies indicate that individuals of higher socioeconomic levels have been adhering more consistently to healthier lifestyles, considering their greater availability of financial resources and greater access to information. This situation tends to further widen social inequalities in morbidity and mortality. 9 However, differences in the magnitude of inequality are probably due to broader living conditions, which are generated by political, economic, social and cultural factors. 10 Given the increasing burden of NCDs in Brazil in past decades, it is fundamental to understand the social determinants of risk factors related to NCDs to establish adequate public policies for the prevention and control of this group of diseases. Thus, the objective of the study was to identify gender and schooling inequalities in the distribution of risk factors and in the protection against NCDs among the Brazilian adult population.
Methods

Population and setting
We used data from the telephone-based Surveillance of Risk and Protective Factors for Chronic Diseases (VIGITEL) survey held in 2012 and 2013. VIGITEL is a populationbased survey of adults (18 years or older) who have a landline telephone and live in the 26 state capitals and the Federal District. To be eligible, the individual participating in the phone interview had to reside in the corresponding house. Since 2006, VIGITEL has been conducted annually by the Ministry of Health and has interviewed~54 000 individuals each year. This system is intended for the continuous monitoring of the frequency and distribution of risk and protective factors for NCD. For each city, the sampling was performed in two steps: (i) random selection of house landline telephone number and (ii) random selection of a person to be interviewed in the household. At least 2000 interviews were conducted in each city to ensure a maximum error of 2% points for prevalence estimates of any risk factor investigated. Further details on the sampling procedures can be found in a previous publication.
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This study included individuals of both sexes and excluded women who were pregnant or suspected of being pregnant. Between 2012 and 2013, 98 377 individuals were interviewed by VIGITEL. After the exclusion of 58 individuals with BMI > 60 and 851 women who were pregnant or suspected of being pregnant, data from 97 468 individuals were analysed.
Variables
The sociodemographic variables investigated were as follows: age (in years), sex and schooling (in years of study). Self-reported weight and height data were used to calculate the body mass index (BMI)-body mass (kg) divided by the square of the height (m 2 ). The nutritional status was evaluated according to the following classification of the World Health Organization: overweight: BMI ≥ 25 kg/m 2 and obesity: BMI ≥ 30 kg/m 2 . Self-reported morbidity data (prior medical diagnosis of high blood pressure, diabetes and dyslipidaemia) were also used.
The selection of risk and protective factors for chronic diseases was based on their importance in determining the overall disease burden, which was estimated by the WHO in Latin America. 12 Thus, they included the following: (i) tobacco use (proportion of smokers, regardless of frequency and intensity of smoking); (ii) alcohol abuse (proportion of individuals consuming, in one of the last 30 days, more than four (women) or five (men) shots (10-14 g of alcohol) of alcoholic beverages); (iii) overweight (proportion of individuals with a BMI equal to or greater than 25 kg/m 2 ); (iv) obesity (proportion of individuals with BMI ≥ 30 kg/m 2 ); (v) consumption of meat with visible fat (proportion of individuals usually consuming red meat or chicken without removing the skin and visible fat); (vi) regular soft drink intake (at least 5 days a week); (vii) time spent watching television (≥3 h per day); (viii) sedentary lifestyle (proportion of individuals who, in the last 3 months, did not engage in any kind of leisure-time physical activities, did not perform any intense physical efforts at work, did not walk or did not ride a bicycle to work, and did not do any 'heavy' household cleaning); (ix) high blood pressure; (x) diabetes; and (xi) dyslipidaemia, based on previous medical diagnoses. The protective factors included the following: (i) regular bean intake (proportion of individuals consuming beans at least 5 days a week); (ii) regular fruit and vegetable intake (proportion of individuals consuming fruits and vegetables at least five days a week); (iii) leisure-time physical activity (proportion of individuals engaging in light or moderate physical activities for 30 min a day, during five or more days a week, or intense activity for 20 min at least three times a week during their leisure time); and (iv) daily intake of fresh fruit juice.
Statistical analyses
All estimates presented considered the final weighting factor. The unequal probability that individuals living in households with more phone lines or fewer residents had to participate in the sample was taken into account in the weighting factors. These factors also correct the over-or underestimation of the sample of VIGITEL due to the uneven telephone coverage in Brazil by the poststratification procedure. Thus, VIGITEL uses, since its inception, poststratification weights to correct the resulting bias of the segment of the population with a mobile phone only. The poststratification weight of each individual in the sample was calculated using the rake method 13 using a SAS program-specific routine. 14 This method uses iterative procedures that take into account successive comparisons between estimates of the distribution of each sociodemographic variable (age group, level of education and sex) in the VIGITEL sample and in the total population of the city. These comparisons result in weights that when applied to the VIGITEL sample, match their sociodemographic distribution to the distribution estimated for the total population of the city. 15 Risk and protective factors for chronic diseases were analysed as dichotomous variables, as well as the presence or absence of self-reported of chronic disease.
The prevalence rates of risk and protective factors were presented in proportions (%) with confidence intervals (95% CI) according to gender (men and women). For the comparisons of prevalence rates, we used the Rao-Scott Chi-square test, which is equivalent to the Chi-square test but with an adjustment for the sample design of the study. 16 To investigate possible differences in the prevalence of each risk or protective factor among educational levels, multiple regression Poisson models with robust variance, 17, 18 adjusting for age, were performed. The age-adjusted prevalence ratio and 95% confidence intervals were then estimated for each education level, 19 stratified by gender, with the lowest reference level as the reference category. The level of statistical significance was set at 0.05.
The individual-level variables used in our analyses were gender (men/women), age (18-24, 25-34, 35-44, 45-54, 55-64 and ≥65 years) and education level (0-4, 5-8, 9-11 and ≥12 years). Data analysis was performed using SAS ® Studio, version 3.4.
Results
We analysed data from 37 648 men and 59 820 women in the present study. The mean age was 39.1 (95% CI: 38.7-39.5) years for men and 41.6 years (95% CI: 41.2-41.9) for women. In relation to schooling, men and women presented a mean of 9.5 (95% CI: 9.4-9.6) years of study. Women were older than men, and more than half of the respondents had at least 9 years of schooling, with a lower percentage of men with low schooling compared to women (Table 1) . Table 2 shows the prevalence of the indicator by gender. Considering the eleven risk factors analysed, five had higher frequencies among men, especially smoking (15.8%), alcohol abuse (25.8%) and the consumption of meat with visible fat (42.3%). The prevalence rates of medical diagnoses of diseases such as diabetes, high blood pressure and dyslipidaemia were higher in women than in men. There were no significant gender differences in obesity, physical inactivity and excessive TV time.
With regard to the indicators considered to be protective factors, a higher frequency of regular consumption of fruits and vegetables (at least 5 days a week) was observed among women, while the frequency of regular consumption of beans and daily fruit juice and the frequency of leisure-time physical activity were higher for men.
Among male adults, the prevalence of physical inactivity, diabetes and consumption of meat with visible fat decreased with the increase in schooling level. The age-adjusted prevalence ratios were 0.79 for inactive, 0.72 for diabetes and 0.73 for fatty meat for the highest level of schooling (Table 3) . Habits related to alcohol abuse were higher in men with higher schooling than in the group of men with lower education (reference category). For smoking, regular consumption of soft drinks/juices and excessive TV time, the prevalence ratio was higher among adults with 5-8 years of schooling and lower levels of higher education (9-11 and ≥12 years of schooling). Higher prevalence ratios of overweight and dyslipidaemia were found only in men of higher schooling (≥12 years of study), while no significant differences in the prevalence of obesity and high blood pressure was observed by educational levels. Regarding the protective factors, the practice of physical activity, the regular consumption of fruits and vegetables and the daily consumption of natural juice increased significantly with schooling, with age-adjusted prevalence ratios of 1.92, 1.89 and 1.15, respectively, at the level of higher schooling (≥12 years of schooling). In contrast, the regular consumption of beans decreased with schooling. Among women, the highest level of schooling was shown to be a protective factor against smoking, overweight, obesity, diabetes, high blood pressure, regular consumption of soft drinks/juice and excessive TV time, with a decrease in the prevalence ratio of these factors with increased schooling (Table 4) . Alcohol abuse showed a tendency to increase with increased schooling, becoming significant only for the higher category (≥12 years of study). Similarly, there was a tendency to reduce regular consumption of soft drinks/juices and excessive screen time with increased schooling.
In analysing the protective factors, the prevalence of physical activity in leisure time, the regular consumption of fruits and vegetables and the daily consumption of natural juice was higher among women with higher schooling, with ageadjusted prevalence ratios of 1.84, 1.79 and 1.20, respectively, in the higher education category (≥12 years of study). Similar to the findings for men, regular consumption of beans decreases as schooling increases.
Discussion
Main finding of this study This study identified, separately for men and women and according to schooling, the risk and protective factors considered to be proxy variables for indicating the socioeconomic status of the respondents. The risk factors investigated were more frequent among men and among the less-educated population, thus characterizing the socioeconomic and cultural dimensions in determining chronic diseases.
Tobacco use, alcohol abuse, consumption of meat with visible fat and regular consumption of soft drinks/juice were more frequent among men, while regular consumption of fruits and vegetables was more frequent among women. These gender disparities are consistent with findings from other national 20, 21 and international 22,23 studies.
What is already known on this topic
Malta et al. 24 who analysed VIGITEL data from 2013, also found gender differences for most of the risk factors for NCDs. Overall, men were overweight and consumed more alcohol, tobacco and meat with visible fat. As in the present study, the consumption of fruits and vegetables was more frequent among women. 
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A study conducted in Brazil 25 showed that young men consume less fruits and vegetables compared to women. Similar results have also been found in international studies. 26, 27 In a recent study using VIGITEL data from 2008 to 2013, Camelo et al. 21 also showed that the agglomeration of three or more healthy behaviours was consistently lower among men compared to women throughout the study period, and the frequency of respondents who did not exhibit any healthy behaviours or who exhibited only one of these behaviours was higher in males compared to females.
In analysing the sociodemographic inequalities in the food quality of the population of Campinas-SP, Assumpção et al. 28 found that women consumed more vegetables, fruits and milk and less sodium, meat, eggs, oils, saturated and solid fats, alcohol and additional sugar than men.
The fact that women adopt healthier eating habits can be attributed to several factors, such as increased attention to health care, concern with body image, and more attention to food selection and preparation. 29, 30 On the other hand, the lower engagement of men in healthy behaviours may explain the gender differences in morbidity and mortality due to NCDs. 31 The practice of risk behaviours among men can be attributed to less access to information about the importance of adopting healthy lifestyles, since they use fewer health services, particularly those of a preventive nature.
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Although men have more risk factors for chronic diseases than women, women presented a higher prevalence of diabetes, high blood pressure and dyslipidaemia. This finding is possibly due to the fact that women attend health services more frequently, and because of this behaviour, they have more opportunities for diagnosis.
What this study adds
In the present study, higher levels of schooling were shown to be a protective factor for several unhealthy behaviours in both genders, such as tobacco use, physical inactivity, excessive time in front of the television, regular consumption of soft drinks/juices and consumption of meat with visible fat. Among women, overweight, obesity and high blood pressure were less frequent with increases in schooling. Similarly, the highest level of education was positively associated with healthy lifestyle habits, such as regular consumption of fruits and vegetables, daily consumption of natural juice and physical activity during leisure time. These results are similar to those found in other national studies. 7, 21, 28, 33 Higher levels of schooling are associated with greater purchasing power and higher income, as well as provide greater knowledge and skills that can directly reflect health promotion. 34 More educated individuals have more information about the importance of engaging in healthy behaviours, which can be translated into changing habits.
Studies show that higher schooling (income proxy) can contribute to a healthier diet, since individuals with more years of schooling have more access to information and better quality foods. 25 In fact, higher schooling is associated with more favourable social contexts with greater availability of appropriate places for physical activity and establishments to purchase healthy foods. 35 Unfavourable living conditions generated by low schooling and income have also reflected the higher prevalence of chronic diseases in some countries. 4 According to Hosseinpoor et al.
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inequalities related to income and schooling are more pronounced in low-income countries than middle-income countries.
In their study, these authors observed that both income and schooling were inversely associated with angina, arthritis, asthma, depression and the prevalence of comorbidity.
Limitations of this study
Among the limitations of the study, we highlight the representation restricted to the capitals of Brazil and the sampling linked to landline telephone coverage. Approximately 61% of households located in the 26 capitals and in the Federal District have a telephone number, with heterogeneous distribution in the country. The North and Northeast regions have 38 and 44% coverage, respectively, while the Midwest, South and Southeast regions have coverage of 56, 70 and 74%, respectively. This scenario of low fixed telephone coverage may be especially relevant in the capitals of the North, Northeast and Central-West regions, resulting in the necessity of using of poststratification methods to minimize possible biases. 6 Another limitation to be noted is the use of the education variable as a proxy for the social condition of the respondents, since this is the only direct indicator of socioeconomic position available in VIGITEL. However, it is known that greater schooling is associated with greater acquisition and better use of income, occupational ascension, social prestige and living in differentiated social and neighbourhood contexts. 34 Thus, the education variable contributes to the analysis of the living conditions and health situation of the population.
Furthermore, data may be subject to selection, recall and interviewer biases, as with most interview and self-reported questionnaire studies. Using self-reported data for calculating BMI has proven to be problematic, since there may be an overestimation or underestimation of weight and height measures. Data on alcohol consumption, smoking, food consumption, physical activity are based on self-reports and may generate bias in relation to the veracity of the facts and inconsistencies between the given answers and the actual situations of the respondents.
In spite of these limitations, VIGITEL is a reference for the monitoring of risk and protective factors for NCDs in Brazil and is important in supporting health promotion policies and addressing NCDs. These annual results have also supported the monitoring of the national targets established in the Strategic Action Plan to Combat Noncommunicable Diseases (NCDs) in Brazil, 2011-22. 37 
Conclusion
The results of this study represent a challenge for public health policies in Brazil, since sociodemographic inequalities reflect differences in the prevalence of risk factors and, consequently, in the prevalence of chronic NCDs.
